T HE problem of maintaining soils at the optimum reaction for the highest yields of Irish potatoes without making conditions favorable for scab infection is of prime importance to Irish potato growers. The fact that tuber development takes place in a limited portion of the soil suggests the differential lime treatment of the tuber zone and the deeper zone of root development as a possible solution to the problem. By such a treatment it is possible that the lime requirements of the potato plant may be met without increasing scab incidence. The objective of the investigation reported in this paper was to determine the effect of subsurface application of lime upon the yield and nutrient uptake of Irish potatoes when the soil reaction was maintained sufficiently low in the surface to inhibit scab incidence.
The importance of maintaining a soil reaction optimum for highest potato yields is shown in the results obtained from applications of lime, either direct or as fillers in complete fertilizers, to many acid potato soils. Collins and Skinner (i3) 3 found that neutral fertilizer on soils of pH 4.8 and 5.0 maintained the initial soil reaction and gave increased yields of Irish potatoes over those obtained using acid fertilizer. Other investigations (21, 22, 26) also have shown that the use of neutral fertilizers on acid soils has increased potato yields.
Hester (21) found that potatoes grown on a 'soil having a pH of 4.5 and receiving neutral fertilizer responded to direct application of all forms of lime applied. Other investigators (5, 16, 17, 20) indicate that the use of limestone is important in increasing yields. Although some work has not shown an increase in yield to be associated with applications of lime (8, 12) , in general it can be stated that unless the pH of potato soils is maintained at a level as high as pH 4.8 to 5.0 maximum yields can be expected.
Unfortunately, as numerous investigations have shown, the use of limestone or neutral fertilizers on acid soils makes conditions favorable for scab. infection. Cook and Houghland (14) found that 42% of the tubers grown on plots receiving neutral fertilizer were scabbed, while only 17% of the tubers from plots receiving one-third neutralized fertilizer were scabbed. These workers and others' (3) indicate that neutral fertilizer or lime affects the occurrence of scab primarily through the effect on the degree of acidity of the soil.
In the Northeast it has-been shown in (5, 16, 23, 27, 28 ) that to prevent scab should not be above 5.2 to 5.5. Blodgett an (4) in a survey of New York found that grown at a soil reaction between pH 4.3 had the least scab, those grown between pH 8.5 had more, while most scab developed pH 5.45 and 7.4. Cook and Nugent (15) in however, state that the pH must be lowere in order to prevent heavy scab infestation. I Carolina, 4 potatoes grown on plots testing a pH 4.6 at harvest had 10 to 20% of the tota of the tubers covered with scab. Although t mum soil reaction considered necessary to scab varies considerably, they are all very l Sulfur has been successfully used in many gations as a means of increasing the soil ac thereby reducing scab incidence (17, 18, This practice generally results in lower yiel ever (17, 18, 27, 28) . A combination of su lime treatments has been used unsuccessfu effort to reduce scab and maintain yields (18 appears from these investigations, therefor the reaction must be lowered below pH 4. to control scab, optimum potato yields ca expected.
A limited amount of work has been done surface liming of potato soils. Bushnell mixed lime in the subsoil and obtained a crease in the yield of potatoes. Other inve (2, 6) have suggested the possibility of dee ment of lime.' Mehlich (24) indicates that down part of the lime for the purpose of c the acidity of the subsoil will conserve plant n It has been suggested, 5 however, that dee ment of lime on poorly drained soils high in matter will cause the development of un oxidation conditions.
In a study involving the placement of sulfur the possibility of the movement of from one zone to another must be considered ous investigations have shown the movemen downward to be very slow. The movemen Portsmouth soil series, the series used in the gation reported in this paper, has been fou negligible (25). The possibility of lime m from a zone below the plow layer and of ra pH of the surface soil likewise is not grea and Fudge (19) found that changing the
